 [488][489][490][491][492] 
The effects of portal hypertension and cirrhosis on gastric emptying and antral motility have not been well documented. Some changes in gastric emptying and antral motility have been described, however, in patients with cirrhosis. -3 Reilly et al reported the accelerated gastric emptying of both liquids and solids in rats with prehepatic portal hypertension. 4 Gastric antral vascular ectasia (GAVE) is a diffuse mucosal abnormality restricted to the gastric antrum, and is seen in 3% of patients with cirrhosis.5 This disorder was precisely described at endoscopy: red stripes located in the antrum radiating onto the pylorus.
Most cases resemble 'the stripes on a watermelon',6 but the appearance can be confluent and diffuse without longitudinal rows. 7 The histopathological characteristics consist of dilated tortuous mucosal capillaries with focal thrombosis, and fibromuscular hyperplasia.8 GAVE has a tendency to bleed and is responsible for severe iron deficiency anaemia.6 7 The pathogenesis is not well known but abnormal antropyloric motility is suspected. 6 The aims of this study were: (a) to evaluate the antral motility and area in patients with cirrhosis, (b) to compare these abnormalities in patients with cirrhosis with and without GAVE.
Methods

Patients
Between January 1993 and July 1993 a total of 26 consecutive patients were included in this study and divided in three groups. The first group included eight patients with alcoholic cirrhosis and GAVE. The second consisted of 10 patients with alcoholic cirrhosis but without GAVE. The diagnosis of cirrhosis was based on liver biopsy or clinical data, or both. An alcoholic aetiology was accepted when alcohol consumption had been greater than 80 g/day for the past five years and no other cause was evident. Patients with cirrhosis had no ascites. The diagnosis of GAVE was based on gastroscopic appearance,8 and diagnosis was confirmed histologically.9 Gastroscopic examination was performed within one month before inclusion in the study. None of the patients had overt gastrointestinal bleeding or had had oesophageal variceal sclerotherapy. The third group included eight control patients without chronic liver disease, without GAVE, and with no known history of gastrointestinal disease. The absence of liver disease was defined by normal liver function tests and the absence of a previous history of liver disease. These patients did not drink alcohol to excess. There were two healthy subjects, three patients with choledocholithiasis, one with diverticular disease of the colon, two with depression syndrome. This study was approved by the local medical ethics committee (CCPPRB of Angers) on 10 November 1992, informed written consent was obtained from each patient.
Bioclinical determinations Gastrin and serotonin serum concentrations and blood haemoglobin values were determined in all patients after an overnight fast.
The Child-Pugh score was determined in patients with cirrhosis.
Ultrasound study Ultrasound examinations were performed with a 5 MHz sound probe (Toshiba) before  and 2, 15, 30, 60, 90, 120, 150 min after a   standard solid-liquid meal containing 2000 kcal consisting of 20% protein, 55% carbohydrate, and 25% lipid (2 eggs, 50 g of beef liver, 1 cup of coffee with 5 g of sugar, 150 ml of orange juice, 2 slices of toast and 20 g of butter). None of the patients had received drugs that affected gastrointestinal motility, alcohol or tobacco for 48 hours before and during the examination. The meal was ingested in less than 10 minutes by all patients. All the patients were examined in the upright position while the probe was positioned vertically to simultaneously visualise the antrum, the superior mesenteric vein, and the aorta. These vessels served as landmarks to standardise the position of the scan. This scan was used to identify the antral area, the frequency and amplitude of antral contractions. The scan was recorded on a videotape for two minutes at the above mentioned periods, except at two minutes. All examinations and measurements were performed by one investigator who was unaware of the group.
Antral area
The antral area was calculated by measuring the longitudinal (L) and anteroposterior (P) diameters of the antral area, and using the formula fTL.P/4.10 The measurements were performed between two antral contractions, and during expiration while the patients stopped breathing. Besides absolute values and to avoid individual variability of the basal gastric antrum size, modifications of the antral area induced by the standard meal were calculated in terms of antral area ratios (ratios between the area at fixed time intervals and the basal value) and then transferred to a curve as a function of time. This ratio represents the degree of dilatation of the gastric antrum at each of the above mentioned periods, except at two minutes. In this ratio, the basal value was calculated by subtracting the antral area measurement before the meal to the antral area measurement at two minutes after the meal using a method described elsewhere." This corresponded to 1 00% of the retained meal. 
Results
Clinical and biochemical data Age in GAVE patients was higher than in patients with cirrhosis without GAVE (Table) . There was no significant difference between the three groups for serotonin or gastrin serum concentrations. As expected, blood haemoglobin values were significantly decreased in patients with cirrhosis with GAVE (Table) . Time (min) Figure 2 : Antral area as a function of time in the three groups. Data are plotted as n absolute values, the vertical bars represent the SEM. There was no significant differe between the three groups. Asterisks denote significant difference within each group, ti reference being two minutes: *p<005, **p<OO1, ***p<O0OO1, ****p<O0OOOI. bp<o-( denote **p< G antral contractions was only significantly increased in the first half hour in patients with cirrhosis without GAVE compared with controls (Fig 4) .
The amplitudes of antral contractions were fairly stable as a function of time with only a weakly significant and late increase in GAVE AVE patients (Fig 5) (Figs 2 and 3) . taneous fat and bowel gas may change the The results of antral area expressed as absolute picture, and patients must stay in an upright values (Fig 2) or ratios (Fig 3) were similar. position to use the 'acoustic window' of the There was no significant variation in the descending left lobe of the liver, and to disfrequency of antral contractions in patients place the interposed intestinal loops. As a with cirrhosis whereas they were significantly solid-liquid meal was used, it was difficult to more frequent in controls in the second 90 visualise the antrum, pyloric channel, and minute phase. Moreover We are indebted to Professor Arhan for his suggestions. This study was supported by the C H U d'Angers.
